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CLAIMS 

1 . An agent for Expression of long-term potentiation of synaptic 
transmission, which comprises a compound having a brain somatostatin 
activation propeiity as an active ingredient. 



10 



2- The agent for expression of long-term potentiation of synaptic 
transmission of claW 1 , wherein the compound exerts an action to promote 
a release of brain somatostatin through suppression of a negative 
feedback mechanismv of brain somatostatin release. 



15 



3. The agent for egression of long-term potentiation of synaptic 
transmission of claim\l or claim 2 , vrtierein the compound has the following 
formula [ I ] : 



R 



1—7 



N— N— Y— R-^ 



[I] 



20 



wherein 



A 
Y 



is lower allc^l, aryl, ar ( lower ) alkoxy or heterocyclic 
group, each of which may be substituted with halogen, 
is hydrogen atom or lower alkyl, 

is cyclo ( lower a alkyl , aryl or ar ( lower ) alkyl , each of which 
may be substitoited with halogen, 
is -CO-, -SO2- V>r lower alkylene, and 
is -CO-, -SO2- qr -CONH-, 



25 or pharmaceutically acceptctble salts thereof. 
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4. ^he agent for expression of long-term potentiation of synaptic 
transmission of claim 1 or claim 2 , wherein the compound has the following 
formula [ flt^l ] s 



r4— z— 1 



X— J— Q— R*^ [II-l] 
I 



wherein 
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z 

E 

X 
J 



is acyl, 

\is lower alkyl, lower alk03cy, lower alkylamino, lower 
ilkenyl, lower alkenyloxy, lower alkenylamino , lower 
ilkynyl, lower alkynyloxy, lower alkynylamino, 
^clo { lower ) alkyl , cyclo ( lower ) alkyloxy , 

^clo( lower ) alkylamino, aryl, aryloxy, arylamino, 
a heterocyclic group or amino substituted with 
a heterocyclic group, each of which may be substituted with 
suilLable substituent(s) ; or acyl; 
is a\ single bond, -CO- or -SOj-, 

is lower alkylene optionally substituted with suitable 
substituent ( s ) , 
is CH \r N, 

is a sil^gle bond, lower alkylene or 

R« 

I 

— — 



^lene |6pt.ionaJJy* condensed with a cyclic 
heterocyclic ring. 



wherein is iWdrogen , lower alkyl , substituted-lower alkyl , 
an N-protectiye group, aryl, acyl or a heterocyclic group, 
Q is -CH2-, -COA, -SO2- or -N=CH-, and 

20 R^ and R* are each hydrog^en or lower alkyl, or are taken together 
to form lower 
hydrocarbon or 
provided that when X is N, 

then 1) J is a single bond, ^d Q is -CH2-, -CO- or -SO2-, or 
25 2) J is lower alkylene, 

or pharmaceutically acceptable ^alts thereof, 

5- The agent for expression of long-term potentiation of synaptic 
transmission of claim 1 or claim 2 , whex;ein the compound has the following 
30 formula [II-2]: \ 




X— J— Q— R 



.11-2 ] 



wherein 
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15 



20 



25 



30 




acyl, 

±Si aryl, aryloxy or arylamino, the aryl moiety of all of 
which may be substituted with halogen; pyridyl; or 
pyr3 " 

X is CH or N, 

J is a jingle bond, lower alkylene or 



I 

N — 

wherein is hydrogen , lower alkyl or an N-protective group , 
Q is -CH2-/ JCO- or -SO2-/ 

provided that when X is ^, then J is a single bond or lower alkylene, 
or pharmaceutically acceptable salts thereof. 

6. The agent for expressioh of long-term potentiation of synaptic 
transmission of any of claim u to claim 5, which is an agent for the 
prophylaxis or treatment of cerebral diseases, 

7. The agent for expression ofVlong-term potentiation of synaptic 
transmission of claim 6 , which is an a^ent for the prophylaxis or treatment 
of dementia or amnesia. 

8. A method for expressing long-tej^ potentiation of synaptic 
transmission, comprising administering an effective amount of a 
compound having a brain somatostatin Activation property. 

9. The method for expressing long-term potentiation of synaptic 
transmission of claim 8 , wherein the confound exerts an action to promote 
a release of brain somatostatin through suppression of a negative 
feedback mechanism of brain somatostatin release. 

10. The method for expressing long-term potentiation of synaptic 
transmission of claim 8 or claim 9 , wherein the compound has the following 
formula . [ I ] : 



35 



60 



wo 00/72834 



PCT/JPOO/03334 



► 1 — a — ^1 




N— N— Y— 



[I] 



wherein 



is lower alkyl, aryl, ar( lower )alkoxy or heterocyclic 
5 group, each of which may be substituted with halogen, 

is hydrogen atom or lower alkyl, 
R^ is cyclo ( lower ) alkyl , aryl or ar ( lower ) alkyl , each of which 

may be substituted with halogen, 
A is -CO-, -SO2- or lower alkylene, and 

10 Y is -CO-, -SO2- or -CONH-, 



or pharmaceutically acceptable salts thereof - 



11. The method for expressing long-term potentiation of synaptic 
transmission of claim 8 or claim 9 , wherein the compound has the following 
15 formula [II-l]: 

R^— Z— N X— J— Q— r' [ 1 1 - 1 ] 

wherein 

R* is acyl, 

20 r' is lower alkyl, lower alkoxy, lower alkylamino, lower 

alkenyl, lower alkenyloxy, lower alkenylamino, lower 
alkynyl, lower alkynyloxy, lower alkynylamino, 
cyclo ( lower ) alkyl , cyclo ( lower ) alkyloxy , 
cyclo (lower) alkylamino, ajryl, aryloxy, arylamino, 

25 a heterocyclic group or amino substituted with 

a heterocyclic group, each of which may be substituted with 
suitable substituent ( s ) ; or acyl ; 
Z is a single bond, -CO- or -SO2-, 

E is lower alkylene optionally substituted with suitable 

30 substituent ( s ) , 

X is CH or N, 

J is a single bond, lower alkylene or 
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wherein R° is hydrogen , lower alky 1 , substituted-lower alkyl , 
an N-protecrtive group, aryl, acyl or a heterocyclic group, 
5 Q is -CH2-, -CO-, -SO2- or -N=CH-, and 

and are each hydrogen or lower alkyl, or are taken together 

to form lower alkylene optionally condensed with a cyclic 
hydrocarbon or a heterocyclic ring, 
provided that when X is N, 
10 then 1) J is a single bond, and Q is -CH2-/ -CO- or -SO2-, or 
2) J is lower alkylene, 
or phannaceutically acceptable salts thereof. 



12- The method for expressing long-term potentiation of synaptic 
15 transmission of claim 8 or claim 9 , wherein the compound has the following 
formula [II-2]: 




X— J— Q-^' [II-2] 




25 



X 

J 



is acyl, 

xyl, aryloxy or arylamino, the aryl moiety of all of 
h may be substituted with halogen; pyridyl; or 
pyridylf 
is CH or N, 

is a single bond, lower alkylene or 



— — 

wherein R^ is hydrogen, lower alkyl or anN-protective group, 
Q is — CH2-/ -CO- or -S02-# 

30 provided that when X is N, then J is a single bond or lower alkylene. 
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or pharmaceutically accep-table salts thereof. 

13 . The m^hod for expressing long-term potentiation of synaptic 
transmissioi^of any of claim 8 to claim 12, which is a method for the 
prophylaxis o^ treatment of cerebral diseases. 

14. The method tor expressing long-term potentiation of synaptic 
transmission of c^im 13, which is a method for the prophylaxis and/or 
treatment of dementia or amnesia. 



15. Use of a con^uad having a brain somatostatin activation property 
for the production vpf an agent for the expression of long-term 
potentiation of syn&f ransmission. 

15 16. The use of a compou ^ ing a brain somatostatin activation property 
according to claim 15 , wherein the compound exerts an action to promote 
a release of brain somJrcostatin through suppression of a negative 
feedback mechanism of b^ain somatostatin release. 

20 17. The use of a compound having a brain somatostatin activation property 
according to claim 15 or clai^ 16 , wherein the con^und has the following 
formula [ I ] : 



R^— A— N 



[I] 



25 wherein 



30 



35 



is lower alkyl, aryl\ ar ( lower )alkoxy or heterocyclic 
group, each of which may be substituted with halogen, 
is hydrogen atom or lower alJcyl, 

is cyclo ( lower ) alkyl , aiVl or ar ( lower ) alkyl , each of v^ich 
may be substituted wit h\ halogen, 
is -CO- , -SO2- or lower Vn^ylene , and 
is -CO-, -SO2- or -CONH-] 



A 
Y 

or pharmaceutically acceptable salts^ thereof . 



\ 
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1 8 . O^e use of a compound having a brain soma-tos-tatiin activation property 
according to claim 15 or claim 16 , wherein the compound has the following 
formulaVi;!!-!] : 



4 7 
R^— Z— N X— J— Q— R ' 



[II-l] 



10 



15 



wherein 
R* 



20 



Z 
E 

X 

J 



is acyi, 

is lower al)cyl, lower alkoxy, lower alkylamino, lower 
alkeny^, lower alkenyloxy, lower alkenylamino, lower 
alkynyl\ lower alkynyloxy, lower alkynylamino, 
cyclo ( Icwer ) alkyl , cyclo ( lower ) alkyloxy , 
cyclo(loAr)alkylamino, aryl, aryloxy, arylamino, 
a heterocyttlic group or amino substituted with 
a heterocycMc group, each of which may be substituted with 
suitable suy6tituent(s) ; or acyl? 
is a single copd, -CO- or -SO2-, 

is lower alkylSene optionally substituted with suitable 
substituent ( s ) ^ 
is CH or N, 

is a single bond A lower alkylene or 



R' 
I 



25 



30 



wherein R® is hydrogen , l\ 
an N-protective group , 
is -CH2-, -CO-, -SO2- 01 



r alkyl, subs tituted-lower alkyl, 
^1, acyl or a heterocyclic group, 
_N=CH-, and 



R and R are each hydrogen or low* 
to form lower alkylene opt 
hydrocarbon or a heterocyi 

provided that when X is N, 

then 1 ) J is a single bond, and Q is 
2) J is lower alkylene, 

or pharmaceutically acceptable salts thereof. 



alkyl, or are taken together 
nally condensed with a cyclic 
ic ring. 



H2-, -CO- or -SO2-, or 
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19 . Tli^ use of a compound having a brain somatostatin activation property 
according to claim 15 or claim 16 , wherein the compound has the following 
formula\i;iI-2] : 




X— J— Q— [II-2] 



10 



is a^iyl, 

is ar^l, aryloxy or arylamino, the aryl moiety of all of 
which "^lay be substituted with halogen; pyridyl; or 
pyridyl^^^lino ; 
is CH or 

is a singly bond, lower allcylene or 



15 



20 



wherein is hydro^n , lower alkyl or an N-protect ive group , 
Q is -CH2-, -CO- or \sO2-, 

provided that when X is N, then ^is a single bond or lower alkylene, 
or pharmaceutically acceptable Xalts thereof. 

20, The use of a compound having a braiil somatostatin activation property 
according to any of claim 15 to claiiAlS, which is for the production 
of an agent for the prophylaxis and/or r^eatment of cerebral diseases. 



25 21. The use of a compound having a brain soma^statin activation property 
according to claim 20, which is for the piraduction of an agent for 
the prophylaxis and/ or treatment of demenrs?.a or amnesia. 



22. A pharmaceutdSpal composition for expression of long-term 
30 potentiation of synaptic transmission, which con^rises a compound 
having a brain somatpstatin activation property , and a pharmaceutically 
acceptable carriezi or excipient. 
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23- The pharmaceutical composition for expression of long-term 
potentiation of synaptic transmission of claim 22 , wherein the compound 
exerts an action to promote a release of brain somatostatin through 
suppression of a negative feedback mechanism of brain somatostatin 
release. 

24 . The pharmaceutical composition for expression of long-term 
potentiation of synaptic transmission of claim 22 or claim 23, wherein 
the compound has the following formula [ I ] : 

r2 



R^— A— N N— N— Y— R^ [ I ] 




wherein 

is lower alkyl, aryl, ar( lower )alkoxy or heterocyclic 
group, each of which may be substituted with halogen, 
15 is hydrogen atom or lower alkyl ^ 

R^ is cyclo ( lower ) alkyl , ary 1 or ar ( lower ) alkyl , each of which 

may be substituted with halogen, 
A is -CO-, -SO2- or lower alkylene, and 

y is -CO-, -SO2- or -CONH-, 

20 or pharmaceutically acceptable salts thereof. 

25. The pharmaceutical composition for expression of long-term 
potentiation of synaptic transmission of claim 22 or claim 23, wherein 
the compound has the following formula [II-l]: 

25 

R*— Z— N X— J— Q— r'^ [ 1 1 - 1 ] 
R^ i« 

wherein 

R* is acyl, 

30 r' is lower alkyl, lower alkoxy, lower alkylamino, lower 

alkenyl, lower alkenyloxy, lower alkenylamino , lower 
alkynyl, lower alkynyloxy, lower alkynylamino, 
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cyclo( lower ) alky 1, cyclo (lower) alky loxy, 

cyclo( lower) alky lamino, aryl, aryloxy, arylamino, 

a heterocyclic group or cLmino substi-tuted with 

a heterocyclic group, each of which may be substituted with 



5 suitable substituent(s) ; or acyl; 

Z is a single bond, -CO- or -SOa-f 

E is lower alkylene optionally substituted with suitable 

substituent ( s ) , 
X is CH or N, 

10 J is a single bond, lower alkylene or 



I 

— 

wherein is hydrogen , lower alkyl , substituted- lower alkyl , 
an N-protective group, aryl, acyl or a heterocyclic group, 
15 Q is -CH2-, -CO-, -SO2- or -N=CH-, and 

and R* are each hydrogen or lower alkyl, or are taken together 
to form lower alkylene optionally condensed with a cyclic 
hydrocarbon or a heterocyclic ring, 
provided that when X is N, 
20 then 1 ) J is a single bond, and Q is -CH2-/ -CO- or -SO2-, or 
2) J is lower alkylene, 
or pharmaceutically acceptable salts thereof. 

26* The pharmaceutical composition for expression of long-term 
25 potentiation of synaptic transmission of claim 22 or claim 23, wherein 
the compound has the following formula [II-2]: 



[II-2] 



wherein 
30 R* is acyl, 

r' is aryl, aryloxy or ary lamino, the aryl moiety of all of 

which may be substituted with halogen; pyridyl; or 
pyridylamino ; 
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X is CH or N, 

J is a single bond, lower alkylene or 



— 

5 wherein is hydrogen , lower alkyl or an N-protect ive group , 

Q is -CH2-/ -CO- or -SO2-, 

provided that when X is then J is a single bond or lower alkylene, 
or phannaceutically acceptable salts thereof. 

10 27. Vhe pharmaceutical composition for expression of long-term 
potentiation of synaptic transmission of any of claim 22 to claim 26, 
which i^a pharmaceutical composition for the prophylaxis or treatment 
of cerebral diseases. 

15 28. The phmnaceutical composition for expression of long-term 
potentiationNof synaptic transmission of claim 27, which is a 
pharmaceutical\pii^sition for the prophylaxis or treatment of dementia 
or cimnesia. 

20 29. A method for screening an agent for expression of long-term 
potentiation of synaptic transmission, which comprises using a 
somatostatin releasing action as an index. 

30. The screening method of claim 29, which is a screening method of 
25 an anti-dementia agent or anti-amnesia agent. 

3 1 .''^■Amethod for screening an agent for expression of long-term 
potentikt4^n of synaptic transmission, which comprises stimulating 
hippocampal^^ces r bringing a hippocarapal slice into contact with 

30 a test compound/N^easuring an amount of somatostatin released from 
the hippocan^al slice^RdA>r a release time thereof , measuring an amount 
of somatostatin released rircOT a hippocampal slice and/or a release 
time thereof in the absence ofVs^ntact with the test conqpound, and 
comparing the amounts and/ or the tlMs to calculate the amount of 

35 somatostatin released from the hippoca^>al slice and/or the release 
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time thereof caused by the contact with the test compound. 

32. The screening method according to claim 31, which is a screening 
method of an anti-dementia agent or anti-amnesia agent. 

5 . 

33. The agent for expression of long-term potentiation of synaptic 
transmission of claim 1, wherein the compound having the brain 
somatostatin activation property is a compound obtained by the screening 
method of\any of claim 29 to claim 32. 

10 \ 

34. The method for expressing long-term potentiation of synaptic 
transmission according to claim 8, wherein the compound having the 
brain somatostatin activation property is a compound obtained by the 
screening method of any of claim 29 to claim 32. 

15 

35 . The use of a compoundWving a brain somatostatin activation property 
according to claim 1 5 , whejne|l) the compound having the brain somatostatin 
activation property is obt^Sned by the screening method of any of claim 
29 to claim 32- \ 

20 V -V — 

36. The pharmaceutical composition for expression of long-term 
potentiation of synaptic transmission of claim 22 , wherein the coni^MDund 
having the brain somatostatin activation property is a compound obtained 
by the screening method of any of claim 29 to claim 32. 

25 ^ 

37. A commercial package comprising the pharmaceutical composition 
for~ expression of long-term potentiation of synaptic transmission of 
any of claim 22 to claim 28 or claim 36 and a written matter associated 
therewith, wherein the written matter states that the pharmaceutical 

30 composition can or should be used for expression of long-term 
potentiation of synaptic transmission. 

38- A con^Ksund selectemby the screening method described in any of 
claim 29 to claim 32. \ 

35 
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